2 3 Zika virus (ZIKV) of the Flaviviridae family is a recently emerged mosquito-borne virus that 2 4
showing alteration in their transcript levels. The numbers of genes altered at 2 and 14 dpi 9 9
were very close, 298 and 303, respectively (Fig. 3) . These trends were expected as we 1 0 0 anticipated to see lower gene expression alteration at 2 dpi and 14 dpi due to low level of 1 0 1 infection in the mosquito body at 2 dpi and advanced stages of virus replication at 14 dpi, 1 0 2 while at 7 dpi the virus is still at its proliferative stage infecting various tissues of the 1 0 3
mosquito. In a previous study that explored the effect of DENV-2 on Ae. aegypti 1 0 4 transcriptome using RNA-Seq, the number of genes altered at 4 dpi was the highest (151 1 0 5
combining carcass and midgut) as compared to 1 dpi that showed the lowest number of 1 0 6 changes (40) followed by 14 dpi (82) (11). Comparison of the transcriptome profiles showed 18 overlapping genes among the three 1 0 8 time points ( Fig. 3 ; listed in Table 1 ). Twelve of these common genes were depleted and 1 0 9
only six were enriched, which were Angiotensin-converting enzyme (AAEL009310), serine- Furthermore, other odorant binding protein transcripts were enhanced (by 2 fold or 1 3 1 greater) at 7 and 14 dpi ( Fig. S1 ), indicating that ZIKV may have the capacity to alter the 1 3 2 behavior of the mosquito, potentially suppressing host-seeking in early stages of the found in the fluids of animal venoms acting on ion channels (24). Londono-Renteria et al. found that among the cysteine-rich venom proteins only AAEL000379 was enriched in 1 7 6
DENV-infected mosquitoes and the rest did not change noticeably. Silencing the gene led 1 7 7
to increase in replication of DENV (23). Alteration of the cysteine-rich venom proteins replication of these viruses. Further studies are required to determine the role these 1 8 0
proteins play in ZIKV-infected mosquitoes specifically. levels of infected and non-infected tissues were compared at 1, 4 and 14 dpi, which 1 8 4 showed differential abundance of 397 genes (11). We reanalyzed the raw data from the 1 8 5 study using the same pipeline as we used for our study. While comparative analysis of the A number of immune-related genes were mostly enriched at 7 dpi in ZIKV-infected 1 9 1 mosquitoes. Toll was enriched only at 7 dpi by 2-fold. Twelve leucine-rich immune proteins 1 9 2
were mostly enriched at 7 dpi by 4-16 folds. Phenoloxidae (AAEL010919), which was not 1 9 3 changed upon DENV infection, was depleted by 2-folds at 2 dpi but enriched by 8-9 folds overexpressing Dome or Hop did not lead to increased resistance to ZIKV infection (25). This result and lack of induction of the pathway in our study suggests that the JAK/STAT pathway may not be involved in ZIKV-mosquito interaction. Further, major genes involved All the differentially expressed host genes were submitted to Blast2Go for gene ontology 2 0 4 (GO) analysis. This analysis identified 126, 68 and 33 GO terms in biological process, 2 0 5 molecular function and cellular components, respectively (Table S5 ). GO analysis of 2 0 6 enriched genes at different times post-infection showed that they were mostly related to 2 0 7 proteolysis, zinc ion/protein binding and integral component of membrane ( Fig. 5 ). Among 2 0 8 the depleted genes, the highest categories were more variable, with day 2 having chitin belonged to various cellular processes, such as metabolic processes, ion binding, 2 1 5 peptidase activity and transport (13), which are also among the GO terms identified in commonly altered upon ZIKV and DENV infections listed in Table S4 were mostly in 2 1 8 proteolysis, oxidation-reduction process and transmembane transport from the biological 2 1 9 process, serine-type endopeptidase activity and protein binding from the molecular 2 2 0 function, and integral component of membrane, nucleus and extracellular region from 2 2 1 cellular component (Table S4) . the same time points that RNA-Seq was conducted (2, 7 and 14 dpi) (16). Comparative revealed that 53 of the differentially expressed mRNAs could potentially be regulated by 2 2 7 11 out of the 17 differentially abundant miRNAs (Table S6 ). However, there is growing
evidence that miRNAs could also positively regulate their target genes (26, 27), which are 2 2 9 not listed in the table. Further, the analysis showed that some miRNAs have multiple 2 3 0 potential target genes as expected (e.g. miR-309a has 19 target genes and miR-981-5p 2 3 1 with 12 target genes). Gene ontology analysis of the target genes indicated that the 2 3 2 majority of the genes are involved in oxidation-reduction process and integral component 2 3 3
of membrane within the Biological Process and Cellular Component terms (Table S6) . lincRNAs are transcripts that are larger than 200 nt but do not code for any proteins, 2 3 6 however, they are transcribed the same way as mRNAs (28); i.e. they have a poly-A tail 2 3 7
and therefore enriched in transcriptomic data produced following mRNA isolation and and differentiation of immune cells (31), and relevantly virus-host interactions (32-36).
4 2
We recently reported 3,482 putative lincRNAs from Ae. aegypti (32) . In this study, we Similar to mRNAs (see Fig. 3 ), the majority of altered lincRNAs were found at 7 dpi and 56 2 4 6 out of these lincRNAs showed significant alteration at least in two time points (Table S7   2 The CLC Genomics Workbench version 10.1.1 was used for bioinformatics analyses in score below 0.05) and reads with more than 2 ambiguous nucleotides were discarded. Clean reads were subjected to RNA-Seq analysis toolbox for mapping reads to the 3 1 7
reference genome with mismatch, insertion and deletion cost of 2, 3 and 3, respectively. Mapping was performed with stringent criteria and allowed a length fraction of 0.8 in 3 1 9
mapping parameter, which encounter at least 80% of nucleotides in a read must be 3 2 0
aligned to the reference genome. The minimum similarity between the aligned region of 3 2 1 the read and the reference sequence was set at 80%. abundance. To explore genes with differential expression profile between two samples, method was applied on all data sets to calculate effective library sizes, which were then The Wald Test was also used to compare each sample against its control group to test 3 3 7 whether a given coefficient is non-zero. We considered genes with more than 2-fold 3 3 8 change and false discovery rate (FDR) of less than 0.05 as statistically significantly 3 3 9 modulated genes.
4 0
We previously reported 3,482 putative long intergenic non-coding RNAs (lincRNA) from 3 4 1
Ae. aegypti using a stringent filtering pipeline to remove transcripts that may potentially 3 4 2 encode proteins (32). The expression profile of lincRNAs was also generated for each 3 4 3 sample similar to the approach described above.
4 4
To identify the host transcriptomic response to two different flaviviruses, we compared from NCBI sequence read archive. The libraries were treated in the same way as All differentially expressed genes were uploaded to Blast2GO server for functional each category of molecular function, biological process and cellular components. was observed at 7 dpi and more common differentially expressed genes were found 5 2 1 between day 7 and 14 samples. majority of altered lincRNAs were found at 7 dpi and 56 out of these lincRNAs showed 5 3 2 significant alteration at least at two time points. Table S2 . Differentially expressed transcripts in response to ZIKV at 2, 7, and 14 dpi. Table S7 . Differentially expressed lincRNAs in response to ZIKV at 2, 7, and 14 dpi. Table S8 . List of primers used in the study. 
